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(54) RESIN COMPOSITE 

(57)Abstract: 

PURPOSE: To obtain a semiconductor sealing composite excellent for storage at high-temperature by consisting mainly of an 
epoxy resin, a phenol novolac resin curing agent, a curing promoter, antimony oxide, a halide epoxy resin, fused silica, and 
oxalic acid or arcorbic acid. 

CONSTITUTION: A semiconductor sealing resin composite consists mainly of an epoxy resin, a phenol novolac resin curing 
agent, a curing promoter, antimony oxide, a halide epoxy resin, and an inorganic filler. For example, fused silica> 70 parts epoxy:. 
resujjepoxy equivalent 200) 18 pails, phenol novolac resin curing agent (hydroxyl equivalent 104) 9 parts, DBU 0.5 parts, 
antimony trioxide 3 parts, halide epoxy resin (epoxy equivalent 270) 3 parts, carnauba wax 2 parts, carbon black 0.3 parts, and 
oxalic acid 8 parts as the r educing agent are mixed sufficiently at a normal temperature. Further, the mixture is kneaded by a 
cokneader at 95-1 00°C. It is crushed after cooling into tablets as molding materials. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin constituent for the 
semi-conductor closures excellent in the elevated-temperature storage property and 
burning resistance suitable for the closures of high integration IC. 
[0002] 

[Description of the Prior Art] Although the closure of the electronic parts, such as an 
integrated circuit, is conventionally carried out with thermosetting resin, the operating 
environment reaches far and wide from an elevated temperature and the dryness to [ from 
the low temperature ] the humid condition. The above-mentioned electronic parts used for 
an automobile etc. in it are exposed to the severest conditions, and the fall of the 
dependability under highly humid poses especially a problem recently. That is, a large 
number [ the example of an actual proof that the reed wire which connects this chip and 
lead is disconnected ] although above-mentioned electronic parts consist of a chip, a lead, 
etc. 

[0003] What is depended on AL line on a chip and the corrosion for a bonding area of a 
reed wire (Au line) other than deformation of the reed wire by impregnation of the resin at 
the time of shaping as a cause of an open circuit can be considered. As a report of 
exfoliation of Au and AL interface, there is BELL ** (L. G.Feinstein) (1980) etc. partly, 
there are many views of what is depended on the impurity contained in a resin constituent, 
especially halogen ion, and when exposed to an elevated temperature, it has appeared 
notably. 

[0004] Generally the halogenation epoxy resin contributed to the burning-resistance 
property called a flame retarder to the resin constituent for the semi-conductor closures as 
a thing containing a halogen is added. Usually, it is used combining a halogenation epoxy 
resin and antimony oxide in many cases as a flame retarder. Although it had corresponded 
by increasing the addition of a flame retarder to heat-resistant improvement, it was only 
difficult for the inconvenient phenomenon of reducing not only the problem of industrial 
regulation but an elevated-temperature storage property to produce the increment in an 
addition, and to obtain the resin constituent with which both properties are compatible. 
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[0005] 

[Problem(s) to be Solved by the Invention] In order that this invention may solve troubles, 
such as an open circuit by the corrosion of the wire-bonding section under the conventional 
high temperature service, it was made as a result of various examination, and the place 
made into the purpose offers the resin constituent for the semi-conductor closures excellent 
in the elevated-temperature storage property, without degrading burning resistance and a 
moldability. 
[0006] 

[Means for Solving the Problem] That is, this invention is a resin constituent for the 
semi-conductor closures characterized by adding the r educing agent of 0.01 - 10 weight 
section to the resin constituent 100 weight section which consists of an epoxyresin, a 
phenol novolak resin curing agen t, a hardening accelerator, antimony oxide, a halogenation 
epoxy resin, an inor ganic fille r, and other additives. 

[0007] As for the epoxy resin used for this invention, bisphenol mold epoxy, phenol 
novolak mold epoxy, heterocycle mold epoxy, these denaturation objects, etc. are 
mentioned, and these may be independent or may be used together. A halogenation epoxy 
resin has bisphenol mold epoxy, novolak mold epoxy, etc. A phenol novolak resin curing 
agent has a phenol novolak, cresol novolaks, these denaturation objects, etc. 
[0008] To one hydroxyl group of a curing agent, the compounding ratio of an epoxy resin 
and a phenol novolak resin curing agent needs to adjust combination so that it may become 
within the limits of 0.5-2 about the number of epoxy groups of an epoxy resin. If less than 
0.5 and 2 are exceeded, moisture resistance, shaping workability, and the electrical 
property of a hardened material will worsen. Preferably, the combination which the 
number of epoxy groups of an epoxy resin makes within the limits of 1 . 1 - 1 .3 to one 
hydroxyl group of a curing agent is suitable. Absorptivity goes up, the thermal shock at the 
time of solder immersion increases, and the thing exceeding less than 1.1 and 1.3 has the 
inclination for solder-proof stress nature to worsen. 

[0009] a hardening accelerator can use widely what is generally used for the charge of 
closure material that what is necessary is just what promotes the reaction of an epoxy 
group and a phenolic hydroxyl group, for example, has diazabicycloundecen (DBU), 
triphenyl phosphine, dimethyl benzylamine, 2-methylimidazole, etc., and is independent - 
or it is used together and used. Fused silica powder, spherical silica powder, and crystal 
silica powder, secondary condensation silica powder, porosity silica powder, etc. are 
mentioned to an inorganic filler, and especially fused silica powder is desirable. 
[0010] Although the resin constituent for the semi-conductor closures of this invention 
uses an epoxy resin, a phenol novolak resin curing agent, a hardening accelerator, 
antimony oxide, a halogenation epoxy resin, and an inorganic filler as a principal 
component, other than this, various additives, such as low stress additives, such as release 
agents, such as coloring agents, such as a silane coupling agent, carbon black, and red 
ocher, a natural wax, and a synthetic wax, and silicone oil, and rubber, are blended 
suitably, and it does not interfere. 

[001 1] Although the hydride, a metal salt, an organic acid, etc. are generally mentioned as 
a r educing agent the most of the hydride is a liquid, the addition approach is difficult, and 
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since dependability falls, a metal salt is not desirable. Although an organic acid acts on an 
oxidizer and a reducing agent by the case, as a reducing agent used for this invention, an 
organic acid with very low oxidation capacity is desirable. For example, there are a formic 
acid, oxalic acid, ( ^rcorbic-acid) etc., and oxalic acid especially with few carbon numbers is 
desirable. The halogenation epoxy resin used as a flame retarder and antimony oxide can 
demonstrate the synergistic effect of flameproofing greatly with the combination. 
However, the halogenation epoxy resin has the problem which is said that a halogen tends 
to separate at the time of an elevated temperature faced with the cause of corrosion. 
[0012] However, this problem can be solved in combination with a reducing agent. The 
addition of a reducing agent has the desirable range of 0.01 - 10 weight section to the resin 
constituent 100 weight section which consists of an epoxy resin, a phenol novolak resin 
curing agent, a hardening accelerator, antimony oxide, a halogenation epoxy resin, an 
inorganic filler, and other additives. If it is under the 0.01 weight section, the engine 
performance cannot fully be demonstrated. If 10 weight sections are exceeded, the 
hardenability at the time of closure shaping will get worse. As the addition approach of a 
reducing agent, after carrying out heating fusion of a halogenation epoxy resin and the little 
phenol novolak resin curing agent beforehand, add a reducing agent, it is made to cool 
quickly, this cooling object is ground, and the method of mixing with a residual component 
is also. 
[0013] 

[Example] Hereafter, an example explains this invention concretely. The section of the 
blendi ng rat io of coal expresses the weight section. 

The(gxa^je ^fused-silica 70 section, the ep oxy resin (weight per epoxy equivalent 200) 
1 8 section, The phenol novolak resin curing agent (hydroxyl equivalent 104) 9 section, 
DBU The ox alic acid 8 section was fully mixed in ordinary temperature as the 0.5 
sections, the antimony-trioxide 3 section, a halogenation epoxy resin (weight per epoxy 
equivalent 270), the carnauba wax 2 section, the carbon black 0.3 section, and a reducing 
agent, and it kneaded by the ko kneader at further 95-100 degrees C, and ground after 
cooling, and as a molding material, this was tablet-ized and the resin constituent for the 
semi-conductor closures was obtained. Shaping hardening of the obtained ingredient was 
carried out on the die temperature of 175 degrees C, and the conditions for setting-time 2 
minutes, and postcure of the obtained mold goods was carried out in 175 degrees C and 8 
hours. These mold goods were left in the 200-degree C thermostat, and were taken out 
every 50 hours, and resistance between the lead pins of mold goods was investigated. An 
evaluat ion result is shown in Table 1 . 

[00 1 4](Example 2) r educing age nt was made into (^rcorbic-aci4 )and also it was 
presupposed that it is the same as that of an example 1 . An evaluation result is shown in 
Table 1. 

[0015] By the blending ratio of coal shown in one to example of comparison 3 table 1, the 
resin constituent for the semi-conductor closures was obtained by the same approach as an 
example 1 . The evaluation result is shown in Table 1 . 

[0016] Rate of change of the resistance at the time of applying an electrical potential 
difference between each lead of evaluation approach * elevated-temperature resistance 

3 
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rate-of-change mold goods (chip size 36mm2, 2.0mm of package thickness, wire-bonding 
**). Less than 1-ohm time amount is made into O to the initial resistance of 0.7 ohms. 
[0017] 
[Table 1] 
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[0018] 

[Effect of the Invention] According to this invention, it is the resin constituent excellent in 
the elevated-temperature storage property which maintained balance extremely the resin 
constituent for the semi-conductor closures excellent in burning resistance and a 
moldability is not only obtained, but, and is industrial very reliable. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin constituent for the semi-conductor closures characterized by adding 
the reducing agent of 0.01 - 10 weight section to the resin constituent 100 weight section 
which consists of an epoxy resin, a phenol novolak resin curing agent, a hardening 
accelerator, antimony oxide, a halogenation epoxy resin, an inorganic filler, and other 
additives. 



[Translation done.] 
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